J*/522573 ^ 

^ tfla __ PCT/JP03/0949^ 

9 I ?f *WCT/PTO 9.6 JAN 2005 ^ 

EI ^ HI W «T AT RECEIVED 



JAPAN PATENT OFFICE 1 5 AUG 2003 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office 

m m *t m 0 

Date of Application: 2 0 0 2^ 9| 1 80 

tH I f f 

Application Number: ^jgg 2002-272054 

[ ST.10/C ]: [JP2002-272054] 

m m a 

Applicants): aftS£f?i&j&AS*SIRrJ!»#W^ 



PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



, M 




ffi§E#-*§- ffiK#2 003-3051259 



#2002-272054 



324-02392 
[HIRWW^iH] H01L 35/14 

[ffiffxttjgmi ^i-o < ww* l-i-i »itffacttAKiia*< 
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#2 002 — 272054 



[»*3C1] -«:Al z Ga y In x M u R v O s N t 

Mtt»7B*Tf*y» Rtt*±«76*Tf**- O^z^O. 7, O^y 
£0. 7, 0. 2£x£l. 0, O^u^O. 7, O^v^O. 0 5, 0. 9^ 
s + t^l. 7, 0. 4^s^l. 2©«HT?&IK ^x + y+z = lffeS 

[ft*A3] M#, Ni, Fe, Co.%.Z$MnfrP>m\*to2>'P*<£*>- 
MMWU] R#, Gd, Sc, Sm, TbfctfDy*&»tfftfc^fc< 

o 

[0 0 0 1] 
[0 0 0 2] 

[#£3fc<z>&fl5] 

me, w«xiMfica3W«2:*«w. ***** &m*<ox->&**£»* 
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[0 0 0 3] 

* (l) 

* (2) 

ffi^j = [if - * v v mm (v/k) i V tfgm§p c q ■) i 

[0 0 0 4] 

(Dfttfttl*, 1 0 ~ 6 /K@S, W#Ttt 1 0 - 5 /KMT?* 

y, «Mbanfe*fc«»»"ew:i o- 4 /wuo- 3 /K©t-y^w 

[0 0 0 5] 
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[0 0 0 6] 
[0 0 0 7] 

*©W#feM*lfclif*, ^#7C^, #±^tc^> AK Ga, In, NRtfO* 

[0 0 0 8] 

Al z Ga y In x M u R v O s N t 
(*(f», Mtta#75«"T?*y. Rtt#±»7C*' , e**. O^z^O. 7, O^y 
<£0. 7, 0. 2£x£l. 0, O^u^O. 7, O^vgO. 05, 0. 9^ 
s + t^l. 7, 0. 4^s^l. 2<Z>*SfflT*&lK ^ox + y + z = lW 

[0 0 0 9] 

Pi, Fe, C o^Mn^?)3iiinS / >&< b<, £ fe, # 

±«5S*RttGd, Sc, Sm, T b&tfD y^&»tfn*^ft< 

[0 0 10] 
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*»W©«ftafll«W»«#»tt^ Al, GaWIn^?,SHW^<^ 
ia<Z)&JR> MUR? (O) fttHM*? (N) U j&MKJSBT 

Al z Ga y In x M u R v O s N t 

£LTl*. #±»7fi*T*&*X&«fc<* H^WKlttSc, Y, La, Ce, Pr, 
Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, YbfttfLu 
e>*l3#. WtiGd, Sc, Sm, TbfttfDy^6»«tlS^ 

[0 0 11] 

J:«*#©tt*ttCi3V*T, InOWtStxOitt, 0. 2Sx£l. 0 
OmmX-toZtf, #*b<l*0. 3^x^0. ■8T?*»J, Ga ®^^ 
tyffliti, O^y^O. 7©*6HT?**#, «F*b<», 0. l^y^O. 3 
TffcU, ±fc, AlCli^tzCitt, O^z^O. 7 * 
£b<&, O^z^O. 2t«fe«. x + y+z = l©*ffS:»fetii: 

SMC, 0©*te&^*s©«Wu 0. 4£s£l. 2©«gfflT*&52^ 
b<&, 0. 5£s£l. lT'&U, O£N05f&&aVt s + 1 tfMSttt, 0. 9^ 

s + t^i. 7©|ga-e^>So 

7ttfg©f!!^&3Vtv©^feJ:0< v^O. 0 5©IBHT?&S. 
[0 0 12] 

-^y ^««©«S*f««f4 0/iV/K^± (-4 0/iV/KgtT) W 5 *^ 
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<|B #2 0 0 2-2 7 2 0 54 



[0 0 13] 

T<z>^# si (b) li^^a^^^^s^-ti^igbfcm^'fbti 

[0 0 14] 

H2tt, ft3tt**«« 1 Tfff & nfeA 1 I n ON*«ftOE DXM 
S*lfe©«*^*K:J:»;, Al, In, O, Nfc£#£Hfc# 

[0 0 15] 

ffi#4 0 /iV/KW (-4 0/tV/K«T) C^-^ffftS&ttStifflt 
[0 0 16] 
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o Gaitbttt, Gail, GaN, b U U ( (CHg 

) 3 Ga) , hiJlWa, «ftGa (GaCl £ ) , Ga 2 Og*&«fflTf 

#±«®ilL/T, l&tt$J («^.l«fl5^KU=9A (Gd 2 O s ) , 
tt'fbtt <«*»Mtt*fKy-*A (GdN) , h^^Od^WBW*. 

[0 0 17] 

C o v * T tt, B » * * *fc«fc«^«*m#»Mfc S ft * * *i « * < 
, WCRUKftfcV^ Mxil 5 0~110 0TCI1T% 3 0 3~ 3 WWS* 

[0 0 18] 

, mmxxfrm. &m&m*K 

MlCPS&;rt5%<£>T*&ft<, GaN, A1N, InN, GagOg, AlgOg 
, I n £ O 3 ^^M#^7t:^^»^^^*^* b ^ **ICfcV*T**fl: 

[0 0 19] 

•J, HiMIIl> tttt»KH«t2, PI«IP3, nsmw 
[0 0 2 0] 

[JtJMl 
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mm c & -=> t fa s> s *i * % t? « & v ^ 

AlgilbT^lAl, Iniilbt^In^^t, 1 3 0 mm CO A 
1 h_tlC, #8*2 0%<Z>I n^«i/-b«:It, T^/=T> : 

:|fcS$jtf* (Ar : N : Ojfc= 5 : 5 : 0. 1) (DU&JS* V*T, iSJf$t* 
^SU'JAl In x O s N t S:ff»l/fe. tfKWMWtt 3 

i*8 oT;fcb-fc. m^r^mitmitmmmuw. ai 0> 30 in 0> 70 o 

0 4 0 N 0. BO^^^^^^^^ 0 ^ 

#fe*ife«flsSlft*«l««»® 1 0 °~ 7 0 onK&tf 

o 0-7 o o°c<DummmK&^x. mxntfis o M ,v/K&;_t<Di£-'<v9m 

um<D±&K&<>Tn'p*&¥mft®mM*ttL, 700 

[0 0 2 1] 

- rT*J4, m^TtMWL^lM^f^^^^' ilil®^ 3&ic 

,a a m, «Jfc«ii:H»ft**^ -«* 8 A1 °- 23In0 - 70Ga 

0. 0700. 4ono. Gox^^^^mitmtmmmun^mvr^ 

00-7 0 or©M«6HK:i3v*T, »W5 o/iV/K^c^yftt 
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wte. mmmi zmmKi o~ 4 Qmfcv^^trc&ofc. 

[0 0 2 2] 

■mm*.******.*?. ***>t&, s i * g e *©j|t5n*¥* 

ftfC**, SifcGeOMI* «*.l*Si 0 . 5 Ge 0. 5 ^*** M5 *** C 
MA ft Zlii ttf3&fc#4s ft « Mtt C» # , ft* W J: ft .% fe & * 

o 

[0 0 2 3] 

^IfilUHilCbt, -IS:Al 0i 20 Ga 0. 15 In 0. 6 5 M 0. 
20°0 4 5 N 0 b 5 -?»8Wtftlft«»«f»*ff«^. M 
tt*»*M (Ni, Fe, Co, Mn) <D&*< fc%-B***t*%<DT?**. 

[0 0 2 4] 

. [X 1 ] 

— llfiSt : AV>j»Gaai S lr\)45MoioOo.45No55 



z=0.20, y=0.1 5, x=0.65, u=0.20, s=0.45, t=0.55 













No. 




(MV/K) 


(10-4Qm) 


(X) 












3 


NI 


no 


3.2 


600 


4 


Fe 


80 


4.1 


600 


5 


Co 


70 


4.2 


600 


6 


Mn 


69 


2.5 


600 



8 



ffifEW 2003-3051259 



#2002—272054 



[0 0 2 5] 

ilRHSICbt, -JR* :A1 0. 20 Ga 0. 19 In 0.. 61 R 0. 20°0 
. 4 Z U . o <J 

■eriSc, Y, La, Ce, Pr, N d, Pm, Sm, E u, Gd, Tb, Dy 
Ho, Er, Tm, Y b&t/L u*»&3HHI*l«#±3H7C*&ffiV^&. 

[0 0 2 6] 

[«2J 



— HftiC : A^GaylrvRvO^t 



z=0.20, y=0.1 9, x=0.61, v=0.20, s=0.42, t=0.60 



mmm . 


m&7tM R 






30£@£ 


No. 




(MV/K) 


(10-4Qm) 


(X) 












7 


Gd 


120 


1.2 


700 


8 


Sc 


85 


2.2 


600 


9 


Y 


84 


21 


600 


10 


La 


80 


45 


500 


11 


Ce 


75 


80 


500 


12 


Pr 


77 


59 


500 


13 


Nd 


53 


91 


500 


14 


Sm 


91 


3.1 


700 


15 


Eu 


65 


19 


500 


16 


Tb 


103 


1.1 


700 


17 


Dy 


104 


1.9 


700 


18 


Ho 


71 


17 


500 


19 


Er 


66 


29 


500 


20 


Tm 


70 


80 


600 


21 


Yb 


70 


39 


500 


22 


Lu 


66 


30 


500 


[0 0 2 


7] 



~otc a Gd, Sc, Sm, Tbfc^fcfc^ite^SiWiliSV^- 
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#2 002 — 272054 



[0 0 2 8] 

HSfeM 2 3 — 25 

£ft|gl fcHWCbT, -JK^Al 0> is Ga 0. 17 In 0. 65°s N 
[0 0 2 9] 

»3] 



-flftS : AlxGaylnxOsNt 


z=0.18, y=0.17. x=0.65 




mm ■ 










No. 




(WV/K) 


(10-4Qm) 


<X) 












23 


s=0.10. t=0.90 


89 


0.62 


700 


24 


S=0.2K t=0.80 


101 


1 0.71 


700 j 


25 


s=0.40* t=0.55 


116 


1.52 


i 700 


Jtttfll 


s=0.80. t=0.21 




10 am 





[0 0 3 0] 

&£0V2 3, 2 4&tf2 5 Srifc^T & fc> 0©ilfi/*Jfc*tf:fc«<fc*fcfl£^ 
[0 0 3 1] 
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[0 0 3 2] 

[0®tf>«i&M3] 

9 - > EI & 5 o 

[04] ^Ji«lT?#6*lfe»flSfiflS4W»«**»©l 00-700 "ClC*? 
[05] ^jS#JlTf#fe*ifeaft<ftl»««»S:, *»H»?-tSK:J:yW3e 
[06] H5Jfc«21f#6tlfcftfl5««l«#»©«l 0 0-7 0 OTCJCSW* 
[07] ^««27J#6*ife«ft4Wlfc*tf»«:^ flC»ra»?SsfcJ:yWJ£ 

1 • • • ffiMp;3£& 

2 • • • 

3 • • • pmrnn^mmm 



mfE# 2 0 03-305 1 259 



#2002—272054 



4 • • • KMmmmm&n 

5 . • • H;;gi 
6 • • • #&& 



1 2 
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#2 002 — 272054 



imm&] mm 

m 1 (a) 




01 (b) 




1 



ffi§E4#2 0 0 3 -3 0 5 1 2 5 9 



# 



2002—272054 



[H2] 




2 
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3 
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#2 002 — 272054 




4 



2003-3051259 



#2002—272054 




5 
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#2002-272054 




6 



ffiH# 2003-305125S 




fttSEflt 2003-3051259 




J|#2 002 — 272054 



mm] 

-JR* :Al z Ga y In x M u R v O s N t 
Mtt»76*-C*y, Rtt»±*5fi*-e**- O^z^O. 7, OSy 
£0. 7, 0. 2SxSl. 0, O^u^O. 7, O^v^O. 0 5, 0. 9^ 
s + t£l. -7, 0. 4^sSl. 2©*SH*e*>*K ^ox + y + z = lW 
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f #2002—272054 



#0 2002-272054 
50201398066 

mm 

BUm^-tffi 0 0 9 4 



i 
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f #2 002—2720 54 



m ffli a jk m fit 



»J## (3 0 1 0 2 1 5 3 3) 

1 . ^H^H H 2 0 0 1^ 20 

ft m i - 3 - 1 



